H ealth care expenditures have come under scrutiny as costs have been increasing. The Affordable Care Act (ACA) was implemented with the goals of containing costs, increasing price transparency, and expanding access to care. [1] [2] [3] [4] [5] Implementation of the ACA may have a significant impact on elective orthopedic surgery because case volume is projected to increase significantly across many subdisciplines. [6] [7] [8] Novel economic and clinical strategies are necessary to meet the seemingly contradictory goals of both increasing demand and containing costs set by the ACA.
One strategy that may help to meet increasing demand and reduce costs is utilization of an orthopedic specialty hospital (OSH). Previous analysis has proposed that OSHs do not provide adequate cost reduction over general hospitals. 9 Furthermore, it has been argued that, compared with general hospitals, specialty hospitals are poorly equipped to manage patients with more significant medical comorbidities. 10 Arguments against specialty hospitals, particu-abstract One of the goals of orthopedic specialty hospitals is to provide safe and efficient care to medically optimized patients. The authors' orthopedic specialty hospital is a physician-owned, 24-bed facility that accommodates a multispecialty orthopedic practice in the areas of spine, hip and knee arthroplasty, shoulder and elbow, sports, foot and ankle, and hand surgery. The purpose of this study was to examine the first 5 years of an institutional experience with an orthopedic specialty hospital and to determine if any procedures were at increased risk of postoperative transfer. When higher-level emergency treatment was required, patients were appropriately and expeditiously transferred and treated at an acute care facility. Length of stay compared favorably with that in traditional acute care hospitals. The specialty hospital may be an appropriate model for delivery of care to medically screened patients in the United States. [Orthopedics. 2017; 40(4): 223-229.] larly those that are owned by physicians, significantly impacted health care reform legislation. Specifically, section 6001 of the ACA amended section 1877 of the Social Security Act, 11 prohibiting new physician investment in hospitals since March 23, 2010 , and capping existing physician investment. 12 This legislation has stimulated significant debate between different stakeholders (health care systems, the health insurance industry, and physicians) and policy makers. 13 However, more recent analysis suggests potential benefits to utilization of specialty hospitals on a national level, including decreased length of stay (LOS). 14 Despite legislative restrictions on physician investment in specialty hospitals, multiple recent studies have shown potential benefits to utilization of specialty hospitals. A previous analysis of Medicare data found superior outcomes for total hip and knee arthroplasty at OSHs compared with general hospitals. 15 A recent institutional-level analysis comparing medically and demographically matched shoulder arthroplasty patients found significantly shorter LOS and similar postoperative readmission rates at an OSH compared with a general hospital. 16 The purpose of this study was to report the 5-year institutional experience at a highvolume OSH and to specifically evaluate the safety of care delivery in this setting. The authors focused on preoperative health screening protocols, procedural census, LOS, and transfers to an acute care hospital.
Materials and Methods
Following institutional review board approval, a retrospective analysis of the billing database of a single orthopedic surgery practice from January 1, 2010, to September 31, 2014, was performed. All procedures during this time period except minor interventions (such as epidural steroid injection) were included. Minor interventions were excluded so as not to bias the results with a large volume of procedures with extremely low morbidity. Furthermore, all procedures without a coded Diagnosis-Related Group (DRG) were excluded. The included and excluded DRGs are listed in Table 1 . All excluded diagnoses were performed exclusively by the nonsurgical physicians of the authors' orthopedic group on an outpatient basis. Hospital characteristics and patient screening criteria during this time period are detailed in Table 2 . All inpatient and outpatient procedures performed by DRG were identified. Hospital LOS was determined. Length of stay was calculated for all patients as total nights spent in the hospital, as defined by Medicare's Healthcare Cost and Utilization Project. 17 Patients who were discharged on the day of surgery and did not stay overnight were considered to have a LOS of 0 days, according to Medicare's Healthcare Cost and Utilization Project. Surgical volume and LOS were examined for individual procedures performed more than 100 times during the study period. Descriptive statistics for surgical volume and LOS were calculated with Excel software (Microsoft Corporation, Redmond, Washington).
Hospital Characteristics and Screening Criteria
The OSH is a physician-owned, 24-bed facility that accommodates a high-volume, multispecialty orthopedic practice in the areas of spine, hip and knee arthroplasty, shoulder and elbow, sports, foot and ankle, and hand surgery. This facility opened in January 2010 with the goal of providing efficient and safe elective orthopedic care to a risk-stratified patient population. Patient selection is based on several specific and well-delineated criteria ( Table 2) . These criteria account for unique risk factors for anesthesia (eg, history or family history of malignant hyperthermia or presence of an automatic implantable cardioverterdefibrillator), medical comorbidities (eg, elevated body mass index, significant cardiac disease), rehabilitative variables (eg, limited access to transportation, set up of home environment), and social variables (eg, poor health literacy, history of alcohol or drug abuse). If patients meet these screening criteria, they are given the option of surgery at either the OSH or one of the multiple general hospitals within one health care system. All of the patients receive presurgical testing under the guidance of either an internal medicine specialist or a cardiologist in coordination with the anesthesiologists at the OSH. Additionally, an attending hospitalist is on site at the OSH 24 hours a day to manage postoperative medical complications.
Notably, the authors' orthopedic group has a majority ownership stake in the OSH and a co-management arrangement with financial incentives for management of the musculoskeletal product line for this health care system. Additionally, the health care system has a minority ownership stake in the OSH. On the basis of this arrangement, both the orthopedic group and the health care system are partnered in an effort to lower costs and improve outcomes. Patients are informed of the financial relationship between the parties. Additionally, 2 of the authors (K.D., M.E.W.) are chief executive officers of the OSH.
All transfers from the OSH to a general hospital postoperatively and the reasons for transfer were identified as one measure of safety of care at the OSH. The transfers were recorded on the institutional transfer log, which is a record of all patients who required transfer from the OSH. These were confirmed as the only transfers by analyzing the billing database to determine which patients were coded as having a discharge destination of "acute care hospital" and cross-referencing them with the transfer records to ensure that none were missed. All patients who required transfer preoperatively (ie, they presented the morning of surgery and were determined to be medically unsafe to have surgery on preoperative evaluation) were not included in the analysis. Four patients were transferred preoperatively, all for investigation of angina or electrocardiogram changes in the preoperative holding area.
Finally, the transfer rates were analyzed by procedure performed to identify any higher-risk procedures.
Statistical Analysis
Descriptive statistics for surgical volume and LOS were calculated with Excel software. A z score comparison of proportions was performed for transfer rates of different procedure types (by DRG) to determine if there were any procedures with significantly higher transfer rates.
results

Procedural Volume and LOS
A retrospective review of the OSH's billing database from January 1, 2010, to September 31, 2014, identified a total of 11,254 procedures. Of these procedures, a total of 8235 surgeries were performed.
There were 3373 (41.0%) scheduled as inpatient procedures and 4862 (59.0%) scheduled as outpatient procedures. The procedural census for all inpatient procedures identified unilateral primary total joint arthroplasty without major complication or comorbidity (2244 cases), bilateral primary total joint arthroplasty without major complication or comorbidity (246 cases), unilateral primary upper extrem- ity joint arthroplasty without major complication or comorbidity (164 cases), and cervical spinal fusion without major complication or comorbidity (131 cases) as the most commonly performed surgeries.
The average LOS for all procedures was 0.87 days (range, 0-6 days; 95% confidence interval, 0.86-0.89). Inpatient procedures had an average LOS of 1.35 days (range, 0-6 days; 95% confidence interval, 1.33-1.37). The average LOSs for unilateral primary total joint arthroplasty without major complication or comorbidity, bilateral primary total joint arthroplasty without major compliction or comorbidity, noncervical spinal fusion without major compliction or comorbidity, cervical spinal fusion without major compliction or comorbidity, and unilateral primary upper extremity joint arthroplasty were 1.34, 2.18, 1.48, 1.03, and 1.32 days, respectively ( Table 3) .
Transfers to a General Hospital
In an attempt to analyze the safety of OSH utilization for elective orthopedic procedures in a risk-stratified population, all transfers to a general hospital during the study period were reviewed. This analysis revealed that, of the 8235 surgeries performed, 32 (0.39%) required transfer to an acute care hospital. The reasons for transfer were cardiac (n=10), pulmonary (n=9), gastrointestinal (n=5), neurologic (n=3), and vascular (n=5) events. There were no deaths. Of the 10 patients transferred for cardiac reasons, 1 was transferred for angioedema, 2 were transferred for multiple vasovagal syncopal episodes, 2 were transferred to evaluate for a postoperative myocardial infarction, 1 was transferred for new onset of congestive heart failure, 1 was transferred for bradycardia, and 3 were transferred for new-onset atrial fibrillation. Of the 9 transferred for pulmonary reasons, 2 were transferred for evaluation of possible pulmonary embolus, 4 were transferred because of oxygen desaturation with inability to wean off of oxygen, 1 was transferred for new negative pressure pulmonary edema, and 2 were transferred for care of postoperative pneumonia. Of the 5 patients transferred for gastrointestinal reasons, 3 were transferred for evaluation of gastrointestinal bleeds and 2 were transferred for management of a postoperative ileus (1 resolved within 24 hours, spontaneously, and the other required use of a nasogastric tube for resolution). The 3 patients transferred for neurological reasons had developed altered mental status that resolved spontaneously. Of the 5 patients transferred for vascular reasons, 3 were transferred for evaluation of possible vascular injury after total knee arthroplasty (1 evaluation yielded positive findings for a popliteal artery thrombosis) and 2 were transferred for symptomatic anemia requiring transfusion with concern for persistent bleeding (1 at an iliac crest bone graft site and 1 after total knee arthroplasty).
Comparative analysis of transfer rates for procedures performed more than 100 times during the study period identified primary bilateral total joint arthroplasty (DRG 462; 8 transfers; transfer rate of 3.3%; P<.001) and noncervical spine fusion (DRG 460; 3 transfers; transfer rate of 2.9%; P<.001) as having significantly higher transfer rates.
discussion
Health care expenditures have come under scrutiny as costs have been increasing. The ACA was implemented with the goals of containing costs, increasing price transparency, and expanding access to care. [1] [2] [3] [4] [5] [6] One strategy that may help to meet increasing demand and reduce costs is utilization of an OSH. However, recent legislation 1 prohibits physician investment in specialty hospitals (since March 23, 2010) and creates caps for physician investment in hospitals. 12 Despite legislative restrictions on physician investment in specialty hospitals, multiple studies in both the orthopedic and general medical literature have shown potential benefits to utilization of specialty hospitals. [14] [15] [16] Given the setting of a hostile legislative climate and these previously unrealized potential benefits of specialty hospital utilization, the authors aimed to report their 5-year experience at a high-volume OSH with a specific emphasis on safety. The results of this study highlighted a low risk of transfer to a general hospital postoperatively, no deaths, and short LOS for carefully selected patients.
The LOSs at this physician-owned OSH compared favorably with the LOSs quoted nationally from Medicare's Healthcare Cost and Utilization Project database for 2012 of 2.9 days for primary hip arthroplasty, 3.1 days for primary knee arthroplasty, and 3.0 days for spinal fusion. 17 The current results are consistent with those of a recent study suggesting shorter LOS at physician-owned specialty hospitals. 14 The shorter hospital course at the OSH may be the result of several variables. The stratification protocols, regarding both medical risk and discharge planning, that the current authors use to select appropriate patients for OSH utilization ( Table 1 ) may contribute to the lower LOS when compared with literature evaluating LOS in the general hospital setting. Numerous studies have shown that patients without severe medical comorbidities typically have shorter LOS across several subdisciplines in orthopedics. [18] [19] [20] [21] [22] [23] However, in addition to patient selection, there are other hospitalspecific variables that may contribute to the shorter LOS. Because the only patients at the authors' OSH are orthopedic in nature, the nursing staff follows similar, evidencebased pathways for all patients undergoing specific procedures. Both nursing staff and physical therapists emphasize early physical therapy and mobilization, with 1 or 2 sessions on the day of surgery and 3 sessions daily postoperatively. These strict, early rehabilitation protocols have been found to decrease LOS across multiple subdisciplines of orthopedic surgery. [24] [25] [26] The low LOS values across multiple subdisciplines at the authors' OSH are likely due to a combination of patient selection criteria, preoperative education, standardization of nursing and discharge protocols, and early rehabilitation protocols. Further study comparing healthy patients at an OSH with healthy patients at a general hospital may help determine which variables contribute most to the decreased LOS.
In addition to the benefits of short LOS, the transfer rate to outside hospitals was less than half of a percent. Although a prior study highlighted concerns over specialty hospitals being poorly equipped to manage sicker patients, 10 it appears that careful patient selection can reduce the need for higher levels of care (eg, on-site intensive care capabilities). Carefully selecting patients who are healthy enough for an OSH and having a system in place for potential transfers to a general hospital are 2 variables critical to the management of an OSH. The authors did identify uncomplicated bilateral total joint arthroplasty (DRG 462; 8 transfers; transfer rate of 3.3%; P<.001) and noncervical spine fusion (DRG 460; 3 transfers; transfer rate of 2.9%; P<.001) as having significantly higher transfer rates. Patients considering undergoing these procedures at an OSH should be counseled on the higher risk of transfer. These patients may require stricter preoperative screening protocols.
This study had several limitations, including its retrospective design. There are data variables and comparisons that could not be analyzed retrospectively. Prospective randomization of patients who are healthy enough for surgery at an OSH to either an OSH or a general hospital would be an effective way of comparing care and providing comparative statistics in similar patient populations. Additionally, complete clinical data, such as medical comorbidities, body mass index, insurance type, discharge destination, inpatient costs, and diagnosis by Current Procedural Terminology code, were not available for every patient. Furthermore, in addition to transfer rate, a proper analysis of safety would include an examination of readmission rates and emergency department visits. Because the OSH does not include an emergency department, patients do not present to an emergency department that would be captured by the hospital's data acquisition system. Additionally, complete data on the hospital courses of all patients who were transferred were not fully available because the transfer logs and postoperative courses for these patients were de-identified. Although more comprehensive analysis of the clinical courses of the transfers (eg, in patients with postoperative myocardial infarction if stent placement were necessary) would enhance understanding of the safety of OSH utilization, this was not possible with the authors' data. It is unknown whether physician ownership of the hospital changes the safety or efficiency. Thus, comparative study of non-physician-owned OSHs may be of value. Finally, the generalizability of the authors' findings is unknown because this was a single-institution investigation. Other OSHs with different protocols for patient selection, disposition, or transfer to an acute care hospital may have different rates of mortality, LOS, and patient transfer.
Despite these limitations, this is the largest and most contemporary review of an OSH that delivers care for a wide spectrum of musculoskeletal conditions. The results suggest that further investigation into the role of specialty hospitals in the health care economy may be useful. In the future, the authors plan to analyze matched patient populations from their OSH and general hospitals for individual procedures and to compare outcomes, LOS, readmission rates, and emergency department visits.
conclusion
This 5-year experience at an OSH indicated that orthopedic procedures can be performed safely in this setting. Patients required transfer to an acute care center in 0.39% of cases. There were no deaths for more than 8000 procedures. Preoperative screening criteria for higher-risk procedures such as bilateral total joint arthroplasty and noncervical spine fusion may require further analysis. Additionally, LOS compared favorably with that of traditional general hospitals. The main limitation of this study was that de-identified insurance data caused the analysis of safety to be focused on the time of index hospitalization. Future research will include subpopulation analysis by individual procedure with data that are not de-identified. This will facilitate review of other safety metrics, such as hospital readmission, perioperative mortality, and surgical complications. This analysis and future studies are needed to define the role of OSHs in a changing health care marketplace.
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